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In the title compound, Q4H19N3S, the cyclohexane ring has a 
chair conformation. The almost planar aminothiourea unit 
(r.m.s. deviation = 0.0062 A) is aligned at a dihedral angle of 
45.23 (8)° with respect to the benzene ring. Intermolecular 
N— H- • -N and N— H ■ -S hydrogen bonding stabilizes the 
crystal structure. 

Related literature 

For related structures and the biological applications of thio- 
semicarbazones, see: Hu et al. (2006). 




Experimental 

Crystal data 

C14H19N3S 
M, = 261.38 
Orthorhombic, Ibca 
a = 14.9151 (4) A 
b = 22.5593 (5) A 
c = 17.1642 (3) A 



V = 5775.3 (2) A 3 
Z = 16 

Cu Ka radiation 
H = 1.87 mm -1 
T = 291 K 

0.40 x 0.25 x 0.25 mm 



Data collection 

Oxford Diffraction Xcalibur Eos 

Gemini diffractometer 
Absorption correction: multi-scan 

(CrysAlis RED; Oxford 

Diffraction, 2010) 

T mi „ = 0.521, r maI = 0.652 

Refinement 

R[F 2 > 2a(F 2 )} = 0.053 

wR(F 2 ) = 0.162 

S = 1.02 

2583 reflections 

172 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



7202 measured reflections 
2583 independent reflections 
2024 reflections with / > 2a(I) 
R in . = 0.032 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.37 e A~ 3 

Ap mi „ = -0.25 e A~ 3 



D-H-A 


D — H 


H- ■ A 


D-A 


D-H-A 


N1-H1---N3' 


0.89 (3) 


2.48 (3) 


3.268 (3) 


148 (2) 


N2-H2- ■ -Si" 


0.86 (3) 


2.70 (3) 


3.531 (2) 


164 (3) 


Symmetry codes: (i) — 


x + l,y,-z;(a). 


t, -y, -Z + 1 







Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis RED (Oxford 
Diffraction, 2010); program(s) used to solve structure: SHELXTL 
(Sheldrick, 2008); program(s) used to refine structure: SHELXTL; 
molecular graphics: SHELXTL; software used to prepare material 
for publication: SHELXTL. 
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Province, China (112102310538, 082300420110) and the 
Scientific Research Foundation of Xuchang University, China 
(2009086) for supporting this work. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5197). 
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Comment 

Thiosemicarbazones have attracted much attention as they show potential application in the biological field (Hu et ah , 2006). 
There are a few single-crystal reports about them. Detailed information on their molecular and crystal structures is necessary 
to understand their anticancer activity. The molecular structure of (I) is shown in Fig 1. The cyclohexane ring adopts a chair 
conformation. The almost planar aminothiourea unit (r.m.s. deviation = 0.0062 A) is aligned at a dihedral angle of 45.23 (8)° 
with respect to the plane of the benzene ring. In the crystal structure of the title compound, there are N — H - N an N — H--S 
hydrogen-bond interactions (Table 1). 



^-(p-Toly^thiosemicarbazide (1.8 g, 10 mmol) and cyclohexanone (0.98 g, 10 mmol) was dissolved in 95% ethanol (15 ml) 
and the solution was refluxed for 0.5 h. Fine colorless crystals appeared on cooling. They were filtered and washed by 95% 
ethanol to give 1.6 g of the title compound in 61.5% yield. Single crystals suitable for X-ray measurements were obtained 
from methanol by slow evaporation at room temperature. 



Imino H atoms were located in a difference Fourier map and refined isotropically. Other H atoms were placed in calculated 
positions with C — H = 0.93-0.97 and refined using a riding model, (7j S0 (H) = 1.5J/ e q(C) for methyl H atoms and 1.2(7 eq (C) 
for the others. 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title compound, with displacement ellipsoids drawn at 



3-[(Cyclohexylidene)amino]-1-(4-methylphenyl)thiourea 



Crystal data 



C14H19N3S 



^(000) = 2240 

D x = 1.202 MgnT 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 2807 reflections 



M r = 261.38 



Orthorhombic, Ibca 
Hall symbol: -I 2b 2c 
a = 14.9151 (4) A 



6 = 3.2-70.3° 
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6 = 22.5593 (5) A n = 1.87 mm -1 

c= 17.1642 (3) A 7/=291K 

V= 5775.3 (2) A 3 Prismatic, colorless 

Z= 16 0.40 x 0.25 x 0.25 mm 



Data collection 



Oxford Diffraction Xcalibur Eos Gemini 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2010) 
r min = 0.521, r max = 0.652 
7202 measured reflections 



2583 independent reflections 

2024 reflections with I > 20(7) 
R int = 0.032 

9max = 67.1°, 0 m i n = 3.9° 

& = -7-»17 

k = -26^26 
Z = -19->20 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

, , Hydrogen site location: inferred from neighbouring 

R[F 2 > 20CF 2 )] = 0.053 

2 H atoms treated by a mixture of independent and 

wR(F ) = 0. 1 62 constrained refinement 

_ l Q2 w = l/[a 2 (F 0 2 ) + (0.1042P) 2 + 0.7804P] 

where P = (F 0 2 + 2F c 2 )/3 

2583 reflections (A/o) max < 0.001 

172 parameters Ap max = 0.37 e A~ 3 

0 restraints Ap min = -0.25 e A -3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U iso */U eq 

SI 0.88952 (5) 0.07068 (3) 0.17935 (3) 0.0599(3) 
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ti 1 3 A — C 1 3 — ti liB 


1 n"7 0 
10/. 6 


C9— C14 — C13 


111.1 (3) 


C9— CI 4— H14A 


109.4 


C13— C14— H14A 


109.4 


C9— CI 4— H14B 


109.4 


C13— C14— H14B 


109.4 


H14A— C14— H14B 


108.0 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

Nl— Hl-N3 ; 0.89 (3) 2.48 (3) 3.268 (3) 148 (2) 

N2— H2-Sl ii 0.86 (3) 2.70 (3) 3.531 (2) 164 (3) 
Symmetry codes: (i) -x+3/2,y, -z; (ii) x, -y, -z+1/2. 
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